The volatility distribution of the organic aerosol (OA) and its sources during the Southern 24
Introduction 46
Population exposure to atmospheric particulate matter (PM) increases premature 47 mortality from cardiovascular and respiratory diseases (Pope et 2009). OA is directly emitted from anthropogenic and natural sources, but it is also 53 produced by condensation of products formed during the oxidation of gas-phase organic 54 compounds with O3, NO3 and OH radicals (secondary organic aerosol, SOA; Kanakidou 55 et al., 2005) . OA formation can be further promoted by the interactions of anthropogenic 56 and biogenic compounds; in the southeastern United States, anthropogenic sulfate 57 enhances OA formation through rapid reactive uptake of IEPOX to particles and aqueous 58 phase reactions (Xu et al., 2015a; Xu et al., 2016a; Budisulistiorini et al., 2017) . 59 Several approaches have been developed to unravel the sources and the degree of 60 atmospheric processing of aerosol sampled by the AMS. These include custom principal 61 component analysis (Zhang et al., 2005) , multiple component analysis (Zhang et al., 62 we used the ambient denuded measurements only. Details about the experimental set up 156 can be found in Cerully et al. (2015) . 157
The sampling instrumentation included an Aerodyne HR-AMS, a Scanning 
where mp is the organic particle mass, Ci is the gas-phase concentration of compound i, 212
Ntot is the total number concentration of the particles, n is the number of the assumed 213 
where dp is the particle diameter, R the molar gas constant, Mi and Di the molar mass and 217 the diffusion coefficient of compound i at temperature TTD. The diffusion coefficient (Di) 218 depends on the temperature and is calculated according to Chen and Othmer (1962) and 219 βmi is the correction factor given by Fuchs and Sutugin (1970) . p is the total gas pressure, 220 while pi and pi o are the partial vapor pressures of the compound i at the particle surface 221 and far away from the particle respectively. pi o is given by: 222
where xi is the mole fraction of i, γi the activity coefficient of i in the particle, psat,i the 224 pure component vapor pressure of i over a flat surface, Tp the particle temperature (we 225 assume that Tp=TTD), xmi the mass fraction of i in the particle, ρ the particle density and σ 226 the particle surface tension. Ci * is the effective saturation concentration of i at 298 K. 227
The change of the vapor pressure with temperature is calculated by the Clausius-228
Clapeyron equation: 229
where ΔHvap is the vaporization enthalpy of component i. 231
The model inputs include the loss corrected MFRs, the thermodenuder 232 temperature and residence time, the bypass average particle size and the OA 233 concentration. The output of the model is the OA volatility distribution in terms of 234 effective saturation concentrations (C * ) at 298 K, in combination with its effective 235 vaporization enthalpy (ΔHvap) and the mass accommodation (evaporation) coefficient 236 (am). We fit the measured thermograms using a consecutive 3-bin C * distribution, with 237 varying mass fraction in each bin. The bins corresponded to saturation concentrations of 238 0.1, 1, and 10 μg m -3 at 298K. The enthalpy of vaporization (ΔHvap) was also estimated, 239 while the accommodation coefficient was assumed to be equal to unity. The best 240 (optimum) solutions and the corresponding uncertainties are calculated using the 241 approach of Karnezi et al. (2014) . For each solution the average mass fraction in each bin 242 and its corresponding standard deviation, was estimated using the top 2% of the mass 243 fraction combinations with the lowest error. In this study for the comparison between 244 volatilities we will use the average volatility based on mass fraction weighted log10C The ambient OA factor time series were practically the same in the two analyses with 279 R 2 >0.93, the mass spectra were also similar with angle θ equal to 3-4 degrees for LO-280 OOA, MO-OOA and Isoprene-OA and 12 degrees for the BBOA factor ( Figure S3 one would reach the conclusion that MO-OOA was more volatile that LO-OOA. 291
The predicted thermograms for each factor are also depicted in Figure 2 Table S1 . 296
The average LO-OOA mass concentration was 1.66 μg m -3 and this factor based 297 on the model was composed of 73% SVOCs and 27% LVOCs. Its average volatility was 298 
Effective enthalpy of vaporization (ΔHvap) 327
We estimated the volatility distributions for three fixed vaporization enthalpies: 50, 80 328 and 100 kJ mol -1 for all factors (Table S2) 
Accommodation coefficient 354
It has been assumed in the analysis so far that there were no resistances to the 355 evaporation of the OA in the TD and that the accommodation coefficient, am, was equal 356 to one. We performed two sensitivity tests using accommodation coefficients of one and 357 two orders of magnitude lower (0.1, 0.01). The volatility distributions, the average 358 volatility C * and the vaporization enthalpy of each factor are given in Table S1 . The 359 corresponding MFRs are illustrated in Figure A3 In this case we repeated the calculations assuming a lower AMS CE for the 386 aerosol that passed through the TD. Assuming a 10% lower CE in the TD, the volatility 387 distribution of MO-OOA and Isoprene-OA changed by less than 10% (Table S1) . (Table S3 and O:C may in fact be as high as 0.9, corresponding to a higher theoretical (Nakao 2017 ) 495 intrinsic κ=0.19, which is closer to the experimental value (0.24). Although our results 496 cannot be fully explained by the theoretical framework of (Nakao 2017), they denote that 497 the relationship between hygroscopicity, volatility and O:C ratio is rather complicated. 498
The model of Nakao (2017) 
